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  Abstract 
With the pollution of the environment and the unhealthy lifestyle of people, the 
mortality rate of liver function failure, hepatitis and liver cancer show a rapid upward 
trend. Liver transplantation is the most effective method for the treatment of liver 
failure at present, but the shortage of liver source, high cost, immune rejection and 
other problems restricts the development of hepatopathy treatment technology. In 
recent decades, with the development of artificial organs, the emergence of biological 
artificial liver brings a great hope to the liver diseases patients. Biological artificial 
liver not only has the function of biological transformation and active materials 
synthesis, but also the hollow fiber membrane has the function of blood purification 
and toxins removal. So, more and more researchers begin to pay attention to it. 
Traditional bio-artificial liver system is through the single biological 
transformation route to achieve detoxification of patient's blood or plasma. In addition, 
the poor adhesion and stability of cells on the traditional bio-artificial liver system, 
resulting in its biological detoxification efficiency is not ideal. Therefore, it urgently 
needs to develop a kind of safe and effective artificial liver system in the field of 
biomedical engineering. 
In this paper, a new type of artificial liver system was constructed by combining 
the affinity membrane with the physical detoxification function with the artificial liver 
system with the biological transformation function. Herein, we used the immersion 
gel method to prepared the iPES/DA/Lys hollow fiber membrane through the casting 
system. Firstly, the initial polyether sulfone membrane (iPES) is prepared by phase 
inversion principle. Then, polydopamine functionalized polyethersulfone membrane 
(iPES/PDA) is obtained by the one step method. Finally, the specific adsorption 
affinity composite membrane (iPES/PDA/Lys) is achieved by Michael addition 
reaction and is used in the biological artificial liver system to achieve the removal of 
lipophilic toxin and promotion of liver cell proliferation. Because of the functional 
groups of dopamine, the affinity composite membrane (iPES/PDA/Lys) not only 
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good biological compatibility, blood compatibility and the stimulative effect on cell 
adhesion and growth. Furthermore, the vitro lipophilic bilirubin clearance model test 
showed that the affinity composite membrane iPES/PDA/Lys can adsorb bilirubin 
obviously and the regeneration rate of composite membrane reached 96%. The 
detoxification experiments of Jaundice patients showed that the affinity membrane 
iPES/PDA/Lys inoculated with liver cells can achieve an effective removal of 
bilirubin and liver cells can produce active substances which can meet a part of 
requirement of patient's body. The work in this paper would be a great significance to 
the further improvement of biological artificial liver system. 
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